Role of Claspin in regulation of nucleotide excision repair factor DDB2.
The replication checkpoint protein Claspin is important for maintenance of genomic stability and is required for cells to overcome genotoxic stress. Upon UV-induced DNA damage, Claspin is required for activation of the ATR-mediated DNA damage checkpoint response, leading to arrest of DNA replication and inhibition of cell cycle progression. Located at the DNA replication fork, Claspin is also suggested to monitor replication and sense damage. Our present studies in HeLa cells demonstrate associations between the Claspin/ATR-related DNA damage checkpoint response and the global genomic nucleotide excision repair pathway. siRNA-mediated knockdown of Claspin abolishes the UV-induced degradation of DDB2 and impairs the co-localization of DDB2 to DNA damage sites. Thus, the presence of Claspin is required for the total turnover of DNA damage binding protein DDB2, as well as for its functionality in DNA damage recognition. Claspin, however, seems not to be required for maintaining the cellular level of the NER factor XPC and its UV-induced post-translational modifications. Co-localization of XPC with DNA lesions is also intact in the absence of Claspin as is the repair of the UV-induced lesions CPD and 6-4PP. Claspin itself may be directly responsible for physical interaction between the two pathways since Claspin is able to associate with DDB1, DDB2 and XPC. Taken together, these findings reveal physical and functional interplay between Claspin and NER-related proteins and demonstrate crosstalk between the DNA damage checkpoint control and DNA damage repair pathways.